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On April 2, 1991, the pilot of a Cessna Model 172RG, N9592B,
made an intentional wheels-up landing at DuPage Airport, West
Chicago, Illinois, after repeated attempts to lower the landing
gear resulted in extension of only the left main and nose gears.
The airplane, which had accumulated a total time of 4,567 hours in
service, sustained only minor damage, and neither of the two
persons aboard was injured. A metallurgical examination disclosed
that the splined aluminum shaft on the right main landing gear
pivot assembly (P.N. 2441100-1) had failed in torsional overload.
Cracks were observed at the roots of many of the spline teeth and
were observed to have propagated a significant distance into the
shaft. The left main landing gear pivot assembly was found cracked
in the same location. Fracture of the splined shaft separated the
pivot assembly and gear strut from the hydraulic actuator, making
mechanical extension of the landing gear impossible.

Since 1988, there have been a significant number of incidents
involving fractured spline-shafts on Cessna Model 172RG main
landing gear pivot assemblies. 1In one case, the pilot was able to
force the failed landing gear to the down and locked position by
maneuvering and subjecting the airplane to higher than normal load
factors. Most of the incidents, however, involved wheels-up
landings, which were performed to avoid loss of directional control
and to minimize the potential for personal injury and structural
damage.

Between January 1, 1986, and February 26, 1993, 20 Service
Difficulty Reports (SDR) were submitted to the Federal Aviation
Administration (FAA) regarding main landing gear pivot assemblies
on Cessna Model 172RG airplanes. These reports reflect two failure
modes related to cracking or fracture of the pivot assembly shaft
in two distinct areas of the spline. First, the loss of main
landing gear system braking and/or brake fluid because of cracks in
the pivot assembly shaft under the bushing adjacent to the spline,
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and second, mechanical separation of the pivot assembly and gear:
strut from the main landing gear hydraulic actuator because of '
fracture of the spline shaft within the actuator sector gear. The
latter failure mode, which precipitated the aforementioned
incidents, was the subject of 12 of the reports, and occurred in
airplanes with total time in service ranging from 1,942 hours to
4,567 hours. The former failure mode, the subject of eight
reports, was normally discovered as a result of routine maintenance
efforts to locate the source of brake fluid leakage and was cited
in only one incident, wherein the pilot lost directional control of

the airplane while taxiing.

Several SDR’s have also been submitted to the FAA regarding
spongy brake operation or loss of brake fluid in R182 airplanes due
to cracked main landing gear pivot assemblies. None of the cracks,
however, was related to an accident or an incident, and there have
been no reports of failure of the main landing gear on those
airplanes to extend because of fracture of the pivot assembly’s

splined shaft.

On April 20, 1990, the Cessna Aircraft Company issued Service
Bulletin (SB) SEB90-1, "Main landing Gear Pivot Inspection,"
applicable to Model 172RG, R182, and FR182 airplanes. The SB
recommends that the main landing gear pivot assemblies on these
airplanes be inspected for evidence of cracks in the area of the
splines during the next 100 hours of operation or annual
inspection, whichever occurs first. If cracks are detected, new
pivot assemblies (Part Nos. 2441100-9 for the 172RG and 2241102-113
for the R182 and FR182) must be installed. The bulletin also
indicates that the inspection must be repeated anytime an airplane
has experienced a landing gear overload condition or if the brakes
have a "spongy" operation that cannot be attributed to brake

component wear or improper servicing.

The new main landing gear pivot assemblies referred to in SB
SEB90-1 are intended to assist in providing improved fatigue life.
The diameter of the pivot shaft under the bushing adjacent to the
spline is increased to prevent cracks and loss of brake fluid.
However, the diameter/design of the pivot spline shaft within the
hydraulic actuator’s sector gear remains unchanged and several
fractures of new pivot assemblies have already been reported.
Cessna believes that fracture of 172RG main landing gear pivot
assemblies in this area results from pilot-induced gear overload
conditions such as hard 1landings and/or excessive sideloads.
However, the continuing statistical propensity for pivot assembly
fracture failures in 172RG airplanes does not appear to
substantiate this belief. Moreover, the relatively large number of
landing gear pivot failures in 172RG airplanes contrasts sharply
with the lack of similar pivot assembly failures in R182 and FR182
airplanes. As a result, the Safety Board believes that neither
pivot assembly Part No. 2441100-1 nor Part No. 2441100-9 is
adequate for long-term normal service and that the design of the
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new pivot assembly’s splined shaft should be changed to improve its
structural integrity and durability.

Therefore, the National Transportation Safety Board recommends
that the Federal Aviation Administration:

Issue an ailrworthiness directive applicable to
Cessna Model 172RG airplanes with main landing gear pivot
assemblies which have been in service for 2,000 hours or
more or are known by the operator to have been subjected
to excessive sideloads or other hard landing conditions.
Unless previously accomplished, the AD should require an
inspection of the pivot assembly shafts in the area of
the splines for evidence of cracks in accordance with
Cessna Service Bulletin SEB90~1. If cracks are detected,
new pivot assemblies (P.N. 2441100-9) should be installed
before further flight. The inspection should be repeated
at appropriate intervals thereafter to ensure the
continued structural integrity of the pivot assemblies.
(Class II, Priority Action) (A-93-74)

Reguire the Cessna Alircraft Company to change the
design of the splined pivot shaft in the Model 172RG main
landing gear pivot assembly, Part No. 2441100~9, in order
to improve its structural integrity and durability and
preclude the requirement for routine repetitive
inspection, as outlined in Safety Recommendation A-93-74.
(Class II, Priority Action) (A-93-75)

Chairman VOGT, Vice Chairman COUGHLIN, and Members LAUBER,
HART, and HAMMERSCHMIDT concurred in these recommendations.

By: Carl W. Vogt
Chairman



H aovg

..rl.nl.....ll-.i||.l..lllul.l|f|l:...||l......Il-...ll’at.!'l-i..ll-..l.fll..t'li.ll-l..!lI.l:'fle!lnll!.ill....l-'......l||..|‘.ll...l.ll...c.!'l-.fl..'l.t.|-|f.l.l||..f|l|..f.l|ll||i.||...."

: “3TAISS04 LoON SYM "YID ONIANVT NIVW LHOIY THy 40 NOISNALXT TYDINYHOHW

‘LINSay ¥ sy TAYOTHIAC TYNOISHOL NI a3YNIDVEA gy LTBRASSY LOATG FHL NO LaVHS JANITAS 3HL d38010%za NOITLYNIWNYXT
TYOIONATTIVIEN ¥ “OFTIVA avH {T-00T1bp2Z na) ATBNIASSY LoATg HYID ONTANYT NIVK LHOIM dHj U3TYIATY NOIIVYDILSHANT

NY  “3oymvg HONIW QzAIuozY S4LL ¥3TTIa0Ha ONY I9VTEsSng HIMOT IHL ‘ONIaNWT 3HL 9NTung "ONIgNYT dn-STHIHM v XYW oL
QILOFIT SI07I1g HHL  CoNEINm QI00M ¥YED 3son GNY NIVW ragT IHL KINO “Hvas ONIONYT 3HI ¥IMOT OL SLAWZLLY G3LVAaEE ¥yazay
Iattat= 2% 41 -5 & =77 SN

.....l!...i’l....rl-r....|||.llv.lll.l..|.|.l.....|||l!.:.lI.l..i|l.1-.!.ll.l.!.|ll-|:..||l-le.l|.l| et i ok e b, b e e

f.l-..-.lr.l.l.ller.rl.-llol.ilf..ll.’l.t.i:ll.......!i.l...r.l..lll..ll.ifll-lvlllfi..ll.l.!..u.l'.ll.'.!l.ll.il..lll.!

ANVTIAYIY - 18} buyqey JuBUNIYSUL
0 = 3jeioxozoy S5¢ - Bug~7iTny
$Z -sheqg o5 3cuq 6ET ~Jusuniysuy 01€-0 ~ adAy jyersayy )
ST ~8dweq g s 08Z -Tepol/eyey Ii - 85urs syjuoy YIS dAS‘aNyT 3%
¢ - BIH pz 3seq TEST - Tel0] S3X -~ JualIng , Ia5 IV IOUENHOS
{SINCH) swyy, auB7T4 ReTARY 3IUBTTI Teyuustg hmgmcqumm\ﬂmvoumuﬁuauumu
LIWIT/SHIAIVM ON-TYDIQaw GITVA - 8382737378 Teotpan 5Z - 8by PUBLWOS-UT~ 30T T4
’ ~me-=-UOTjewrozuy TBUUOEIBg—— e
T e B ) IHOIIAV] - WBTT Jo uoT3TpUSS
ANON - uoTyestdiosag
8048 TIng - BpuT/yady adig INON -UaTETA o7 SuoTionIsqg
XHg - sn3e3s Aemuny INON - SOURIPST) go adiy ANOR - burtten I63M07
LTYHASY - eoeying Kemuny dNON - UBTd JuBTTI Jo odAl UFIILINDS LI 0052 = FPNOTD/A%g 3s59MoT
00T /00%E - pym/ysr Kemuny sovdsxty/ony KS 0°¢1 - AATTIqQTSTA
5T - Juepy Aemuny 5L} 010/0¥Y -pesds/atg pury
IOYANa Y201 JWA - Yeyjeey niseg
®¥leg jzodxty uoTjeutgssg ¥/N - 588us3ardwoy
ONI/DOVY SY 3Hvs Y/N -~ POYlay
LHOAYIV NO IUTod sainjyredsy sspq INIJRING H0 GHODIY ON - ButyeTrg 2M
AjTwrxoag 3zodaty Azersutny BIPQ Iayjeopy
—=—=UoT3vWIoJU] chqpmnwao\ucwsmeuﬂbcmrall
||;ea|va;|||aaf|u|:e|||1far||aa|:|sas||rsst|||r;al|r:mm|mmﬁ - 18M0g peiwy ¥ - s3®PBS JO .Mm
HOLAYAEYO~ONILYDOUdIDTY ~ adAy, sutbuz 06382 -~ 3 sEO0In x
S34 - welsds buyurey TTe3g 1 =~ ssutbuy rsquoy FTEYLOVHIAN~ITOASIHL ~ 1pog mqucmm
- ] ~09¢~ - T9pop/ayey Bug D¥ZLT ¥NSSED - T9PoR/axe
ON/S3X PEIRATIOY/POTTRISUT 173 9V¥13~09€~0 ONIWODAT ~ top W/ oY mem-UOTIRWIOIUT JJeI0TTY—un .
T e e e e e I [ — T ONIONYI- Butang paxinoog u:@nwucH
gs58g HANON 16 H43 b1~ Ispun palonpuon bt
w m m m malIs 2174 TYNOIIONYLSNI~ uoT3exady jo odiy
BUoN IOUTH EROYXIS rejey HONIWN d dx
5 RXDX NOIIY¥IAY TVHENED) SNON-33®0TFT318) Butjexady o X
ceanfur orRa 33 A “ —-=—UOTIBUIOIUY DTSPTummn
;!i-:-!,I.Mmmammmwnuimmmwnmswa HZ656N ‘on -bay oy TI'GOVIIHD ISEM  Te/z0/p TZ0S ~ “oN 8773

FUBPTOUI JO FoTig

¥650z "o° buTysEY
pIvog Ajsyes uc odsuexg TRUOTIRN



"
- Brief of Incident (Continued)
File No. - 5021 4/02/91 WEST CHICAGO,IL A/C Reg. No. N9392B Time {Lcl) = 1600 CDT
QOcocurrence #1 AIRFRAME /COMPONENT/SYSTEM FAILURE/MALFUNCTION ’

Phase of Operation MANEUVERING .
Finding(s}
1. LANDING GEAR, NORMAL RETRACTION/EXTENSION ASSEMBLY -~ FRACTURED
2. GEAR EXTENSION -~ NOT POSSIBLE -

3. AIRCRAFT/EQUIPMENT, INADEQUATE DESIGN - PRODUCTION/DESIGN PERSONNEL
Occurrence #2 GEAR NOT EXTENDED
Phase of Operation LANDING
Finding{si

4. WHEELS UP LANDING - INTENTIONAL ~ PILOT IN COMMAND{CFI)

~—=~BProbable Canse—=—--

The National Transportation Safety Board determines that the Probable Cause(s) of thls incident was:
FATILURE OF THE SPLINED SHAFT ON THE RIGHT MAIN LANDING GEAR PIVOT ASSEMBLY. A FACTOR RELATED TO THE INCIDENT WAS
INADEQUATE DESIGN OF THE LANDING GEAR PIVOT ASSEMBLY.
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